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Supplementary results

Optimization of the GSP-LFIA and AuNP-LFIA for HCG detection
Several key factors, including the pH value (Figures S4), EDC concentration for covalent conjugation of antibody ( Figure S5A to S13A), and saturated labeling amount of anti-HCG-β mAbs (Figure S5B to S13B), that affect the conjugation efficiency of antibody were systematically studied and optimized to obtain the best GSP or AuNP probes. Then, the concentration of anti-HCG-α mAbs sprayed on the T line (Figure S15) , the GSP or AuNP probe amount used in each strip (Figures S5C to S13C), and the running strip time for signal readout (Figures S5D to S13D) were studied. The details for the optimal condition combinations that can enable the maximum OD T in the GSP-LFIA and AuNP-LFIA strips are summarized in Table S2 .
Optimization of the GSP-LFIA and AuNP-LFIA for HBsAg detection
To obtain the best detection sensitivity, various parameters that influence the sensitivity of Figure S18 . The strip prototypes from the detection of ten HCG-negative serum samples using five different GSP-LFIA strips, respectively. From these pictures, we can see that obvious background bands at the T zones when we used the GSP 400 -LFIA strip to detect ten blank samples, whereas no background signal was seen with other four GSP-LFIA strips, confirming the fact that 400 nm partly settled in the test area of NC membrane to form background value even in the absence of targets. ND  ND  ND  37  ND  ND  ND  38  ND  ND  ND  39  ND  ND  ND  40  ND  ND  ND  41  ND  ND  ND  42  ND  ND  ND  43  ND  ND  ND  44  ND  ND  ND  45 ND ND ND where A is the UV-vis absorbance of the nanoparticle solution, and L is the path length of the measuring beam in the sample. C is the concentration of the nanoparticles. AuNPs with a size of 80nm, 120nm and 180 were synthesized following a kinetically controlled seeded growth strategy. Hence, C AuNPs was obtained from the concentration of seed gold, which was calculated according to a previous research. 10 Furthermore, the C GSPs were calculated form the following formula: 
Where m 1 and m 2 is the adding quality of the oleylamine-coated AuNPs and the PMAO when synthesizing different sized of GSPs, respectively. The ρ 1 and ρ 2 are the densities of the Au and the PMAO, respectively. The R refers to the radius of GSPs, and V is the volume of the sample solution, NA is the Avogadro's number. P is the productive rate of GSPs, and where x is the dilution ratio of the measuring sample.
Calculation of the number of internal oleylamine-coated AuNPs in each different sized GSP
The number (N) of internal oleylamine-coated AuNPs in each different sized GSPs were estimated according to the following formula: Where Rx and R 0 is the radius of GSPs and the oleylamine-coated AuNPs, respectively.
